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DETAILED ACTION 
Drawings 

1. Figures (1A, IB, and 1C) should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will^e notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 



Specification 

2. The disclosure is objected to because of the following informalities: On page 1 , 
paragraph 5 of the specification the phrase level shifter 110" should be rewritten as 
"level shifter 120" to be consistent with the drawing figures. Also, on page 8 paragraph 
40 of the specification the phrase "the first ground circuit VSS1" should be change to 
"the first ground voltage VSS1" to be consistent with the drawing figures. 

Appropriate correction is required. 

Claim Objections 

3. Claim 23 is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent cannot depend from any other multiple dependent claim. See 
MPEP § 608.01 (n). Accordingly, the claim has not been further treated on the merits. 
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4. Claim 19 Is objected to because of the following informalities: The phrase 
"ablelevel" needs a space between the two words. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-6 and 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kato (US 2004/0135206 A1) (hereinafter "Kato-206") in view of Kato (US 
2003/01 16806 A1) (hereinafter "Kato-806"). 

7. Regarding claim 1 , Kato-206 in (Fig. 1) discloses a electrostatic discharge (ESD) 
preventing-able level shifter, for receiving a first signal and outputting a second signal 
with a level corresponding to a level of the first signal, the first signal being transmitted 
(para, [0017]) between a first system voltage (VDD-A) and a first ground voltage (GND- 
A), and the second signal being transmitted between a second system voltage (VDD-B) 
and a second ground voltage (GND-B), the level shifter comprising: 

an inverter (Tri, Tr2, Tr5, Tr6) for receiving the first signal and outputting a first 
reverse signal, wherein the first reverse signal is reverse with respect to the first signal 
and is transmitted between the first system voltage (VDD-A) and a first ground voltage 
(GND-A); 
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a voltage converter (Tr3, Tr4. Tr7. Tr8) wherein a first input terminal (Tr7) of the 
voltage converter is adapted for receiving the first reverse signal, a second input 
terminal (TrS) of the voltage converter is adapted for receiving the first signal and an 
output terminal of the voltage converter is adapted for outputting the second signal; 

a first ESD clamp transistor (Tr10) connected between the first system voltage 
(VDD-A) and first ground voltage (GND-A); 

a second ESD clamp transistor (Tr1 1) connected between the second system 
voltage (VDD-B) and the second ground voltage (GND-B); 

a third ESD clamp transistor (Tr9) connected between the first ground voltage 
(GND-A) and the second ground voltage (GND-B). 

Kato-206 does not disclose a first ESD clamp circuit, wherein a first terminal of 
the first a first ESD clamp circuit, wherein a first terminal of the first ESD clamp circuit is 
coupled to the first input terminal of the voltage converter and a second terminal of the 
first ESD clamp circuit is coupled to the second ground voltage; and 

• a second ESD clamp circuit, wherein a first terminal of the second ESD clamp 
circuit is coupled to the second input terminal of the voltage converter and a second 
terminal of the second ESD clamp circuit is coupled to the second ground voltage. 

Kato-806 discloses in (Figs. 4-9) an input protection circuit of a semiconductor 
apparatus, and more particularly to an electrostatic destruction prevention protection 
circuit (abstract) formed between a input terminal/signal line (1,13) and power source 
potential line (2) or ground potential line (3) and a internal inverter circuit (50) wherein 
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the electrostatic destruction prevention protection circuit comprises ESD clamping 
circuits (10,14,16,17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the ESD preventing-able level shifter device of 
Kato-206 with the ESD clamping teachings of Kato-860 which is coupled to the first and 
second input terminal of the voltage converter and to the second ground voltage to 
effectively protect the input and output terminals of the semiconductor apparatus, 
particularly the gate oxide film of the inverter which is most vulnerable to surge currents. 

8. Regarding claim 2, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 1, wherein the first ESD clamp circuit (Kato-806, Fig. 4, 10) 
comprises an N-type transistor (Kato-806, para. [0039]), wherein a drain of the N-type 
transistor is coupled to the first input terminal of the voltage converter (Kato-206, Fig. 1, 
Tr3, Tr4, Tr7, Tr8), and wherein a gate, source and a bulk of the N-type transistor (Kato- 
806, 10) are coupled to the second ground voltage (Kato-206, Fig. 1, GND-B). 

9. Regarding claim 3, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 1 , wherein the first ESD clamp circuit comprises a transistor 
configured as a diode (Kato-806, Fig.4, 5,10). It is well known in the art that the 
transistor connected as disclosed in (Kato-806, Fig. 4, 5.10) is functional equivalent to a 
diode. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have provided the first clamping circuit comprising the diode/FET 
clamping teachings of Kato-206 to the ESD preventing-able level shifter of Kato-806 
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where a cathode of the diode is coupled to the first input terminal of the voltage 
converter and an anode of the diode is coupled to the second ground voltage to 
effectively protect the input and output terminals of the semiconductor apparatus, 
particularly the gate oxide film of the inverter which is most vulnerable to surge currents. 

10. Regarding claim 4, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 1 , wherein the inverter comprises: 

a P-type transistor (Kato-206, Fig. 1, Tr1), wherein a source of the P-type is 
coupled to the first system voltage (Kato-206, Fig. 1, VDD-A), a gate of the P-type 
transistor is adapted for receiving the first signal, a drain of the P-type transistor is 
adapted for outputting the first reverse signal (Kato-206, para. [0017]); and 

an N-type transistor, (Kato-206, Fig. 1, Tr5), wherein a gate of the N-type 
transistor is adapted for receiving the first signal, a drain of the N-type transistor is 
coupled to the drain of the P-type transistor, a source of the N-type transistor is coupled 
to the first ground voltage (Kato-206, Fig. 1, GND-A). 

1 1 . Regarding claim 5, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 1 , wherein the voltage converter comprises: 

a first transistor (Kato-206, Fig. 1, Tr3), wherein a first drain/source of the first 
transistor is coupled to the second system voltage (Kato-206, Fig. 1, VDD-B); 

a second transistor (Kato-206, Fig. 1 , Tr7), wherein a gate of the second 
transistor is adapted for receiving the first reverse signal, a first source/drain of the 
second transistor is coupled to a second source/drain of the first transistor (Kato-206, 
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Fig. 1, Tr3) and a second source/drain terminal of the second transistor is coupled to 
the second ground voltage (Kato, 206, Fig. 1, GND-B); 

a third transistor (Kato-206, Fig. 1, Tr4), wherein a first source/drain of the third 
transistor is coupled to the second system voltage (Kato-206, Fig. 1 , VDD-B), a second 
source/drain of the third transistor is coupled to the gate of the first transistor (Kato-206, 
Fig. 1 , TrS) and a gate of the third transistor is coupled to the second source/drain of the 
first transistor; and 

a fourth transistor (Kato-206, Fig. 1, TrS), wherein a gate of the fourth transistor 
is adapted for receiving a first signal, a first source/drain of the fourth transistor is 
coupled to the second source/drain of the third transistor (Kato-206, Fig. 1, Tr4) and a 
second source/drain of the fourth transistor is coupled to the second ground voltage 
(Kato-206, Fig. 1, GND-B), and wherein a signal of the first source/drain of the fourth 
transistor is the second signal. 

12. Regarding claim 6, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 5, wherein the first and third transistors are P-type transistors 
(Kato-206, Fig. 1, TrS, Tr4) and the second and fourth transistors are N-type transistors 
(Kato.206, Fig. 1,Tr7,Tr8). 

13. Regarding claim 9, Kato-206 in view of Kato-806 discloses a electrostatic 
discharge (ESD) preventing-able level shifter, for receiving a first signal and outputting a 
second signal with a level corresponding t Kato-206. Fig. 1,o a level of the first signal, 
the first signal being transmitted (Kato-206 and para. [0017]) between a first system 
voltage (Kato-206. Fig. 1, VDD-A) and a first ground voltage (Kato-206, Fig. 1,GND-A). 
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and the second signal being transmitted between a second system voltage (Kato-206. 
Fig. 1,VDD-B) and a second ground voltage (Kato-206, Fig. 1,GND-B). the level shifter 
comprising: 

an inverter (Kato-206, Fig. 1 ,Tr1 , Tr2, Tr5, Tr6) for receiving the first signal and 
outputting a first reverse signal, wherein the first reverse signal is reverse with respect 
to the first signal and is transmitted between the first system voltage (Kato-206, Fig. 
1,VDD-A) and a first ground voltage (Kato-206, Fig. 1,GND-A); 

a voltage converter (K Kato-206, Fig. 1,ato-206, Fig. 1. Tr3, Tr4, Tr7, Tr8) 
wherein a first input terminal (Kato-206, Fig. 1,Tr7) of the voltage converter is adapted 
for receiving the first reverse signal, a second input terminal (Kato-206, Fig. 1,Tr8) of 
the voltage converter is adapted for receiving the first signal and an output terminal of 
the voltage converter is adapted for outputting the second signal; 

a first ESD clamp transistor (Kato-206, Fig. 1,TriO) connected between the first 
system voltage (Kato-206, Fig. 1,VDD-A) and first ground voltage (Kato-206, Fig. 
1,GND-A); 

a second ESD clamp transistor (Kato-206, Fig. 1,Tr1 1) connected between the 
second system voltage (Kato-206, Fig. 1,VDD-B) and the second ground voltage (Kato- 
206. Fig. 1,GND-B); 

a third ESD clamp transistor (Kato-206, Fig. 1,Tr9) connected between the first 
ground voltage (Kato-206, Fig. 1,GND-A) and the second ground voltage (Kato-206, 
Fig. 1,GND-B). 
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Kato-206 does not disclose a first ESD clamp circuit, wherein a first terminal of 
the first a first ESD clamp circuit, wherein a first terminal of the first ESD clamp circuit is 
coupled to the second system voltage and a second terminal of the first ESD clamp 
circuit is coupled to the first input terminal of the voltage converter; and 

a second ESD clamp circuit, wherein a first terminal of the second ESD clamp 
circuit is coupled to the second system voltage and a second terminal of the second 
ESD clamp circuit is coupled to the second input terminal of the voltage converter. 

Kato-806 discloses in (Figs, 4-9) an input protection circuit of a semiconductor 
apparatus, and more particularly to an electrostatic destruction prevention protection 
circuit (abstract) formed between a input terminal/signal line (1 ,13) and power source 
potential line (2) or ground potential line (3) and a internal inverter circuit (50) wherein 
the electrostatic destruction prevention protection circuit comprises ESD clamping 
circuits (10,14,16,17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the ESD preventing-able level shifter device of 
Kato-206 with the ESD clamping teachings of Kato-860 which would be coupled to the 
first and second input terminal of the voltage converter and to the second ground 
voltage to effectively protect the input and output terminals of the semiconductor 
apparatus, particularly the gate oxide film of the inverter which is most vulnerable to 
surge currents. 

14. Regarding claim 10, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 9, wherein the first ESD clamp circuit (Kato-806, Fig. 9, 17) 
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comprises an P-type transistor {Kato-806, para. [0039]), wherein a drain of the P-type 
transistor is coupled to the first input terminal of the voltage converter (Kato-206, Fig. 1, 
Tr3, Tr4, Tr7, TrS), and wherein a gate, source and a bulk of the P-type transistor (Kato- 
806, Fig. 9, 17) are coupled to the second system voltage (Kato-206, Fig. 1, VDD-B). 

15. Regarding claim 12, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 9, wherein the inverter comprises: 

a P-type transistor (Kato-206, Fig. 1, Tri), wherein a source of the P-type is 
coupled to the first system voltage (Kato-206, Fig. 1, VDD-A), a gate of the P-type 
transistor is adapted for receiving the first signal, a drain of the P-type transistor is 
adapted for outputting the first reverse signal (Kato-206, para. [0017]); and 

an N-type transistor, (Kato-206, Fig. 1, Tr5), wherein a gate of the N-type 
transistor is adapted for receiving the first signal, a drain of the N-type transistor is 
coupled to the drain of the P-type transistor, a source of the N-type transistor is coupled 
to the first ground voltage (Kato-206, Fig. 1, GND-A), 

16. Claim 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato 
(US 2004/0135206 A1) (hereinafter "Kato-206") in view of Kato (US 2003/0116806 A1) 
(hereinafter "Kato-806") as applied to claims 1 and 9 above, and further in view of 
Takedaetal. (US 6,385,021). 

17. Regarding claim 11, Kato-206 in view of Kato-806 discloses the ESD preventing- 
able level shifter of claim 9, wherein the first ESD clamping circuit comprises a 
diode/FET transistor (Kato-206, Fig. 4. 5,10). 



Application/Control Number: 10/71 1 ,571 Page 1 1 

Art Unit: 2836 

Kato-206 in view of Kato-806 does not disclose an anode of the diode is coupled 
to the first input terminal of the voltage converter and a cathode of the diode is coupled 
to the second system voltage. 

Takeda et al. in (Fig. 2) disclose an electrostatic discharge protection circuit 
wherein the diodes (26,27) are connected between the input/output (23) terminals and 
the positive power supply rail (21) or the negative power supply rail (22). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have provided the diode clamping teachings of Takeda et aL to 
the ESD preventing-able level shifter of Kato-206 and Kato-806 where the anode of the 
diode is coupled to the first input terminal of the voltage converter and a cathode of the 
diode is coupled to the second system voltage to protect the input and output terminals 
of the semiconductor apparatus (i.e. integrated circuits) that is most susceptible to 
damages during positive and negative ESD events. 

Allowable Subject Matter 

18. Claims 7-8 are objected to as being dependent upon a rejected base claim 1 , but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Combined claim 7 would be allowable over the prior art of record because the 
prior art does not teach or suggest a fifth transistor, wherein a gate of the fifth transistor 
is coupled to the gate of the fourth transistor and a first source/drain of the fifth 
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transistor is coupled to the second source/drain of the fourth transistor; and a sixth 
transistor, wherein a gate of the sixth transistor is coupled to the second source/drain of 
the first transistor, a first source/drain of the sixth transistor is coupled to a second 
source/drain of the fifth transistor and a second source/drain of the sixth transistor is 
coupled to the second ground voltage, and wherein a signal of the first source/drain of 
the fifth transistor is the second signal as set forth in the claimed invention. 
19. Claims 13-14 are objected to as being dependent upon a rejected base claim 9, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Combined claim 1 3 would be allowable over the prior art of record because the 
prior art does not teach or suggest wherein a gate of the fifth transistor is adapted for 
receiving the first signal, a first source/drain of the fifth transistor is coupled to the 
second source/drain of the fourth transistor and a second source/drain of the fifth 
transistor is coupled to a gate of the first transistor; and a sixth transistor, wherein a 
gate of the sixth transistor is adapted for receiving the first signal, a first source/drain of 
the sixth transistor is coupled to a second source/drain of the fifth transistor and a 
second source/drain of the sixth transistor is coupled to the second ground voltage, and 
wherein a signal of the first source/drain of the sixth transistor is the second signal as 
set forth in the claimed invention. 
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20. Claims 15-16 are objected to as being dependent upon a rejected base claim 9, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Combined claim 15 would be allowable over the prior art of record because the 
prior art does not teach or suggest a third transistor, wherein a first source/drain of the 
third transistor is coupled to the second system voltage, a second source/drain voltage 
is coupled to the gate of the second transistor and a gate of the third transistor is 
adapted for receiving the first signal; and a fourth transistor, wherein a gate of the fourth 
transistor is coupled to the second source/drain of the first transistor, a first source/drain 
of the fourth transistor is coupled to the second source/drain of the third transistor and a 
second source/drain of the fourth transistor is coupled to the second ground voltage, 
and wherein a signal of the first source/drain of the fourth transistor is the second signal. 

21. Claims 17-18 are objected to as being dependent upon a rejected base claim 9, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Combined claim 17 would be allowable over the prior art of record because the 
prior art does not teach or suggest the fifth and sixth transistor structural configuration 
as set forth in the claimed invention. 
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22. Claims 19-24, the following is a statement of reasons for the indication of 
allowable subject matter: The prior art record failed to teach or suggest an ESD clamp 
circuit, wherein a first terminal of the ESD clamp circuit is coupled to the second system 
voltage and a second terminal of the ESD clamp circuit is coupled to the first ground 
voltage as set forth in the claimed invention. 



Conclusion 

23. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kato (US 6,608.744) in (Fig. 1 and 2) discloses an SOI CMOS 
input protection circuit with open-drain configuration (abstract) comprising a transistor 
(26) configured as a diode (28). Rizzi et al. (US 3,848,238) discloses a conversion of a 
bipolar transistor into a diode. 

Any inquiry. concerning this communication or earlier communications from the 
examiner should be directed to Terrence R. Willoughby whose telephone number is 
571-272-2725. The examiner can normally be reached on 8-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2800 ext. 36. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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STEPHEN W. JACKSON 



